In vitro study of a novel oxysterol for osteogenic differentiation on rabbit bone marrow stromal cells.
Bone morphogenetic proteins (BMPs) are powerful osteoinductive growth factors but are associated with exorbitant costs and undesirable side effects. Oxysterols are biocompatible cholesterol oxidation products with osteoinductive properties that may represent an alternative to BMP. In this study, the authors examine the osteogenic potential and mechanisms of actions of oxysterol 49, a novel oxysterol analogue, in primary rabbit bone marrow stromal cells. Bone marrow stromal cells were isolated from the iliac crests of New Zealand White rabbits and then treated with various concentrations of oxysterol 49 or BMP-2, either alone or in combination. Alkaline phosphatase activity and expression of osteocalcin and osteopontin were evaluated. The effect of treatment of cells with cyclopamine, a known hedgehog signaling pathway inhibitor, was also assessed. Alkaline phosphatase activity was increased in cells treated with 1 µM oxysterol 49 relative to cells treated with BMP-2. Expression of osteocalcin and osteopontin in cells treated with oxysterol 49 and BMP-2 was equivalent. Alkaline phosphatase activity was decreased with the addition of cyclopamine. Combined treatment with oxysterol 49 and BMP-2 resulted in additive increases in alkaline phosphatase activity and osteocalcin and osteopontin expression. Oxysterol 49 has osteoinductive properties that are similar to those of BMP-2 in rabbit bone marrow stromal cells. The mechanism of this activity is at least in part related to the hedgehog signaling pathway. The two growth factors demonstrate additive effects when used in combination. Further study is required to examine the potential role of oxysterol 49 as a complement or alternative to BMP-2 in bone tissue engineering.